Nitric oxide and intestinal inflammation.
Inflammation of the intestinal tract remains a very serious concern in the clinical setting. Unfortunately, to date, the mechanisms underlying many inflammatory conditions such as sepsis or inflammatory bowel diseases are poorly understood and our therapeutic interventions are less than ideal. Over the past decade, an abundance of research has been directed toward the role of nitric oxide (NO) in intestinal inflammation. It has become apparent that NO might have a dichotomous role as both a beneficial and detrimental molecule. Nitric oxide is a weak radical produced from L-arginine via the enzyme nitric oxide synthase (NOS). NOS exists in three distinct isoforms; constitutively (cNOS) expressed neuronal NOS (NOS1 or nNOS) and endothelial NOS (NOS3 or eNOS) or an inducible isoform (NOS2 or iNOS) capable of high production output of NO during inflammation. Constitutively expressed NOS has been shown to be critical to normal physiology and inhibition of these enzymes (nNOS or eNOS) caused damage. It has been proposed that the high output production of NO from iNOS causes injury, perhaps through the generation of potent radicals such as peroxynitrite and hence may explain the apparent dichotomous role of NO. However, recent studies have challenged this simple paradigm providing evidence that iNOS may have some protective role in some inflammatory models. Moreover, the importance of peroxynitrite has been questioned. In this review we discuss the role of cNOS and iNOS in intestinal inflammation and provide an overview of peroxynitrite in intestinal inflammation, highlighting some of the controversy that exists.